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Treatment of Class II Division 1 Malocclusion with High Mandibular Plane Angle
by Miniscrews – A Case Report
Abstract
This 16-year-old female presents with Class II Division 1 subdivision right malocclusion, complicated by
gummy smile, large mandibular plane angle and the mandibular right first molar missing. Treatment
consisted of 4 temporary anchorage devices (TADs) application and extraction of bilateral maxillary first
premolars and the mandibular left first premolar. Bimaxillary anterior and posterior teeth were intruded by
miniscrews for counterclockwise rotation of the mandible. A very favorable result was achieved due to
reduction of gingival display and the mandibular plane angle was decreased successfully.
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Case Report

Treatment of Class II Division 1 Malocclusion with
High Mandibular Plane Angle by Miniscrews –
A Case Report
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This 16-year-old female presents with Class II Division 1 subdivision right malocclusion, complicated by
gummy smile, large mandibular plane angle and the mandibular right first molar missing. Treatment consisted
of 4 temporary anchorage devices (TADs) application and extraction of bilateral maxillary first premolars and
the mandibular left first premolar. Bimaxillary anterior and posterior teeth were intruded by miniscrews for
counterclockwise rotation of the mandible. A very favorable result was achieved due to reduction of gingival
display and the mandibular plane angle was decreased successfully. (J. Taiwan Assoc. Orthod. 23(4):

42-51, 2011)
Key words: Class II Division 1 malocclusion, high mandibular plane angle, temporary anchorage devices

INTRODUCTION
Traditionally, when patients have Class II division
1 malocclusion with high mandibular plane angle,

patients' compliance and patients may refuse to wear the
headgear during their age of puberty. Recently miniscrews
as temporary anchorage devices are efﬁcient for intraoral
anchorage reinforcement for en-masse retraction and

the treatment plan might be extraction of upper first

intrusion of maxillary anterior teeth without anchorage

teeth, and prevention from increasing the mandibular

maxillary dentoalveolar protrusion treated with headgear,

pull headgear is not always efficient because it needs

retrospective cephlometric analysis and three-dimensional

1,2

Yao et al.

3,4

premolars, retraction and intrusion of upper anterior

loss.

compared the orthodontic outcomes of

plane angle by high pull headgear. However, the high

miniscrews, or miniplates for maximum anchorage in
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dental model analysis. It is concluded that skeletal
anchorage achieved better results in the treatment of

maxillary dentoalveolar protrusion and the possibility
of maxillary molar intrusion all facilitated correction of
the Class II malocclusion, especially for patients with a
3,4

hyperdivergent face.

This article described a case which was a female
adolescent with Class II Division 1 subdivision right
malocclusion, complicated by gummy smile, large
mandibular plane angle and the mandibular right first
molar missing, the orthodontic treatment consisted

Radiographic ﬁndings
The panoramic radiograph showed the presence of
all the third molars, the missing lower right first molar,
and the mesial tipping of the lower right second molar.
There were no pathological ﬁndings of the TMJs (Fig 3).
The cephalometric findings revealed a skeletal Class II
jaw relation, increased ANB angle, steep mandibular plan,
retrognathic mandible, and vertical maxillary excess (U1PP= 35.6mm) (Table 1). The soft tissue analysis showed an
acute naso-labial angle and protrusive upper and lower lips.

of extraction and miniscrews to make the mandible

Diagnosis

was quite pleasing. This case report emphasized the

mandibular retrognathism with steep mandibular plane

upward and forward rotation. The treatment result
tooth movements of treatment about Class II division 1
malocclusion with high mandibular plane angle which
5-8

treatment goals would be similar to the open bite case .

CASE REPORT
Extra-oral ﬁndings
A 16 year-old female was presented with the chief

complaints of sticking out upper front teeth and gummy
smile. The extraoral clinical examination demonstrated

she had a convex profile, protrusive upper lip, recessive
chin, lip incompetence and mentalis muscle strain. She also
had 6mm of gingival display on full smiling with upper
dental midline coincident to her facial midline (Fig 1).
Intra-oral ﬁndings
The intraoral clinical examination revealed that

her lower dental midline deviated to her right side for 2

mm, the molar relationship on the right side was Angle
Class II, and was Angle Class I on the left side due to the
missing lower right first molar. The overjet was 6mm,
and the overbite was 3mm. Both of the upper and lower

dental arch form were ovoid and symmetrical with mild
anterior crowding. The space deficiency in the upper

The patient was diagnosed with a skeletal Class II
and vertical maxillary excess and dental Class II Division
1 subdivision right malocclusion.
Treatment objectives

The treatment objectives were to (1) relieve the

anterior crowding, (2) correct the lower dental midline,
(3) achieve Class I molar on the left and Class II molar on
the right, (4) improve the lip posture, gummy smile, and
chin projection.
Treatment plan

The treatment plan was non-surgical approach with

orthodontic miniscrews and extraction of the upper first
premolars and lower left first premolar, and the lower
right edentulous space of the missing ﬁrst molar would be
closed. Both of the upper and lower molars and incisors
were planned to be retracted and intruded (doubledentition en masse retraction and intrusion) for achieving
a maximal upward rotation of mandible.
The mechanics

The LOMAS Quattro screws (2.0×9.0mm) were

inserted in the infrazygomatic crests of maxilla and
the oblique ridges of mandible for the double-dentition

arch was 2.0mm, and was 4.0mm in the lower arch. The

en masse retraction and intrusion. The appliances for

as other anterior teeth were within the normal range, and

included the main archwires, intruding cantilever arms,

anterior teeth were 2.0~3.0mm (Fig 2).

holding arch (Fig 4 and Fig 5):

clinical crown lengths of upper central incisors as well

the double-dentition en masse retraction and intrusion

the probing depths of periodontal pockets of the upper

NiTi closed coil springs, a transpalatal arch, and a lingual
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• 0.017 × 0.025 lower friction TMA archwires with

mandibular plan decreased 2.0 degrees after treatment

and attachment of crimpable hooks. The palatal/

revealed the orthognathic-like treatment results, including

palatal/lingual root torque at the anterior teeth

lingual crown torque is to avoid excessive palatal or

lingual tipping of the anterior teeth during en masse
anterior retraction. The crimpable hooks are attached
bilaterally 3 mm distal to the bracket of maxillary or
mandibular canine on the archwire. They are used for
the attachments for the NiTi closed springs.

• 0.019×0.025β-nickel titanium intruding cantilever

(Fig 8 and Table 1). The cephalometric superimposition
the vertical shortening of the entire maxillary dentoalveolar
process, large scale of maxillary and mandibular anterior
retraction and intrusion, and upward and forward rotation
of the mandible, which resemble the orthognathic surgery
of LeFort I impaction, maxillary and mandibular anterior
segmental osteotomy, and counterclockwise rotation of
mandible (Fig 9).

arms with 110 degrees of tip-back bend. They are
removable and adjustable. They are inserted into the
auxiliary molar tube or in the rectangular auxiliary tube
of the LOMAS Quattro screw and the other ends of

DISCUSSION
The treatment of Class II Division 1 malocclusions

the cantilever arms are hooked on the main archwire

have been abundantly reported in the literature. Treatment

purpose of en masse intrusion of the anterior teeth.

functional appliances , maxillary molar distalization

are attached diagonally between the miniscrews and the

camouflaged by extraction of the maxillary premolars

of en masse anterior retraction-and-intrusion, and

relationship. Surgical correction could be considered in a

archwire at the molar area for the purpose of posterior

bilateral sagittal split osteotomies.

bilaterally between lateral incisor and canine for the
• Medium force NiTi closed coil springs. The springs

can include extraoral headgear, removable or fixed
9

appliances

10,11

, followed by anterior retraction. It can be

crimpable hooks on the main archwire for the purpose

to eliminate overjet but establishing a Class II molar

perpendicularly between the miniscrews and the main

nongrowing patient by advancement of the mandible via

teeth intrusion.

7

12

In this case, the surgical intervention may not be

• 0.032 β-nickel titanium transpalatal-arch and lingual-

very suitable for the adolescent patient, although the

10 degrees of buccal root torque. They are removable,

by orthognathic surgery could thoroughly resolve the

lingual sheathes. They prevent buccal version and

patient strongly rejected a treatment alternative which

posterior teeth are being intruded by the NiTi closed

treatment plan, the miniscrews were appropriately used

holding-arch with 6 degrees of mesial angulation and

maxillary impaction and mandibular advancement

adjustable, and inserted into the weldable/bondable

gummy smile and retrognathic mandible. However, the

allow bodily intrusion of the posterior teeth while the

would involve extraoral appliance. With adoption of this

springs on the buccal side.

for en masse retraction of six anterior teeth followed

Treatment results
After 27 months of treatment, the treatment

objectives were achieved. The patient's facial profile,

lip posture, gummy smile, and chin projection were all
improved (Fig 6 and Fig 7). The length of the clinical
crown and the probing depth of the periodontal pockets

of the upper incisors remained similar before and after the
treatment, and no alveoloplasty was performed. The post-

treatment cephalometric analysis demonstrated that the
U1-PP distance changed from 35.6mm to 28.1mm, U6-

PP distance changed from 23.7mm to 19.7mm, and the

44

upper first premolar extractions. Since the miniscrews

were absolutely anchorage, the intrusion of bimaxillary

anterior and posterior teeth by miniscrews could not
only correct gummy smile but also make the mandible
counterclockwise rotation resulted in better chin
projection.

Miniscrews as temporary anchorage devices offer

several advantages

13-16

:

1. simple placement and easy removal in contrast to

orthodontic implants, miniplates, and onplants that
require ﬂap surgery,

2. few limitations regarding implantation sites,
J. Taiwan Assoc. Orthod. 2011, Vol. 23. No. 4
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3. less discomfort on the oral tissues after implantation,

retraction of the six anterior teeth and the intrusion of
4

4. immediate loading and stable under the optimal force

posterior teeth at the same time. The miniscrews were not

exerted,

failure at all in this case during the entire active treatment

5. absolute anchorage which provide eliminates undesir-

period, however, the mild amount of tipping (average

able effects,

0.4 mm) showed miniscrews are not always stationary,
18

6. limited cooperation of elastic bands,

although it has little inﬂuence on clinical practice.

7. relatively inexpensive.

An interesting point of view of this case report is

The head design of miniscrews may influence the

that patients with Class II D division 1 malocclusion and

the unique head design that the Quattro screw is the ﬁrst

bilmaxillary anterior and posterior teeth intruded, just

facilitation of the treatment. The LOMAS system has

high mandibular plane angle received the treatment of

miniscrew incorporated with the edgewise bracket and

like the treatment of the patients with open bite, however,

the rectangular tube (0.018×0.025-in/ 0.022×0.028-in

many case reports of Class II division 1 malocclusion

17

slot). In this case, the level arms could be put into the

rarely mentioned about this

rectangular tube of Quattro miniscrews rather than the

9-15

. The superimpositions

revealed upper incisors had 5mm retracted and 7.5mm

accessory tube of molars bands. It makes difference that

intruded, upper first molars had 4mm intruded. The

the intrusive force for anterior teeth via level arms could

mandibular superimposition showed that lower incisors

be directly from the absolutely anchorage and to avoid the

were intruded of 4mm and lower ﬁrst molars were almost

undesired tooth movements. Moreover, Ni-Ti coil springs

maintained. Although SN to MP was only reduction of 2

were ligatured with the Quattro miniscrews provided

degrees, a signiﬁcant amount of counterclockwise rotation

the light and consistent forces to achieve the en masse

of mandible and increased chin projection were achieved.

Table 1. The comparisons of the pretreatment and post-treatment cephalometric measurements.

Skeletal

Pretreatment

Post-treatment

Difference

Taiwanese Norm

SNA

80

78

-2

82.0±3.5

SNB

72

73

1

77.7±3.2

ANB

8

5

-3

4.0±1.8

A-Nv

-8

-11

-3

2.6±3.1

Pg-Nv

-31

-28

4

-4.0±5.3

Wits
SN-MP
UFH/LFH

0

-1

-1

-1.0±1.0

46

44

-2

33.0±6.0

43/57

45/55

2/-2

45/55

Dental
U1-SN

103

94

-9

103.8±5.5

5

1

-4

4.3±2.7

U1-L1

115

126

11

124.0±6.0

U1-PP

35.6

28.1

-7.5

31.0±2.3

U6-PP

23.7

19.7

-4.0

26.0±2.0

U1-NA (mm)

L1-NB (mm)
L1-MP

9

5

-4

4.0±1.8

97

95

-2

96.8±6.4

85

95

10

92.9±7.4

-0.8
1

-3.8
-6

Soft Tissue
NLA
E-line - U lip
- L lip

3
7
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Fig 1. Pretreatment. Extra-oral view. She had a convex proﬁle with lip incompetence and recessive chin. She
displayed 6mm of gingiva on full smiling.

Fig 2. Pretreatment. Intra-oral view. There were mild crowding over anterior teeth area on both upper and lower arches. The
lower right ﬁrst molar was missing. The left molar relationship was Class I, however, the right segment was end-on
Class II relationship.
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Fig 3. Pretreatment. Radiographs. The cephalometric ﬁndings revealed a skeletal Class II relation with an increased
ANB angle due to a retragnathic mandible.

Fig 4. Treatment process. En-masse retraction, anterior intrusion and posterior intrusion by mini-screws. Noted the level arms
were directly put into the Quattro miniscrews. Moreover, Ni-Ti coil springs were ligatured with the Quattro miniscrews to
achieve the en masse retraction and the intrusion of posterior teeth.

Fig 5. Treatment process at the period 20 months of active treatment.

J. Taiwan Assoc. Orthod. 2011, Vol. 23. No. 4
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Fig 6. Post-treatment. Intra-oral view. Bilateral Class I canine relationships were achieved, The patient got normal overjet and
overbite, coincident dental midline.

Fig 7. Post-treatment. Extra-oral view. The proﬁle was improved without gummy smile and lip incompetency. The
patient had a charming smile and a better chin projection after orthodontic treatment.

Fig 8. Post-treatment. Radiographs. The roots were well paralleled and the mandibular plane angle was reduced.
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(A)

(B)

Fig 9. Superimpositions of pretreatment and post-treatment lateral cephalograms. (A)Overall; (B)Maxillary and mandibular.
(A)The general superimposition revealed that the mandible was upward and forward rotation, the interincisal angle was
increased, and the lips were retruded. (B)Maxillary superimposition showed that the upper incisors were retracted and
intruded, upper ﬁrst molars were intruded.The mandibular superimposition showed that lower incisors were intruded and
lower ﬁrst molars were almost maintained.

SUMMARY
This female was a case of Class II div. 1 subdivision

3. Yao CC, Lai EH, Chang JZ, Chen I, Chen YJ.
Comparison of treatment outcomes between skeletal
anchorage and extraoral anchorage in adults with

right malocclusion with high mandibular plane angle,

maxillary dentoalveolar protrusion. Am J Orthod

the maxillary and mandibular arches to achieve intruded

4. Lai EH, Yao CC, Chang JZ, Chen I, Chen YJ. Three-

case and to make the mandible counterclockwise rotation.

outcomes for protrusive maxillary dentition:

the profile was more balanced. The patient was pleased

skeletal anchorage. Am J Orthod Dentofacial Orthop.

gummy smile and chin deficiency. TADs were used at

Dentofacial Orthop. 2008;134:615-24.

anterior and posterior teeth just like treatment of open bite

dimensional dental model analysis of treatment

After extraction treatment, her overjet was reduced and

comparison of headgear, miniscrew, and miniplate

with the ﬁnal results.

2008;134(5):636-45.
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以迷你骨釘治療安格氏二級異常咬合第一分類合併
高下顎平面角 — 病例報告
1,3

沈心嵐 ．劉人文

2,3

林口長庚紀念醫院齒顎矯正科

1
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3

本病例報告為一位16歲之女性患者，由於上前牙突出而前來門診尋求治療。經檢查診斷為骨性二級
與齒列安格氏二級第一分類異常咬合，合併有微笑時露出牙齦、高下顎平面角和右下第一大臼齒缺失。
治療方式為全口齒列矯正，拔除上顎第一小臼齒及左下第一小臼齒，並使用暫時性錨定裝置將上下齒列
的前牙以及後牙進行下壓的牙齒移動。患者經矯正治療後，微笑時牙齦露出的量減少並且下顎呈現逆時
針旋轉，側面觀獲得較明顯的下頦曲線。治療結果顏面外觀獲得良好的改善。本篇亦將就治療計畫與迷
你骨釘的使用做一探討。 (J. Taiwan Assoc. Orthod. 23(4): 42-51, 2011)
關鍵詞：安格氏二級異常咬合第一分類、高下顎平面角、暫時性錨定裝置
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